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Abstract

The behaviour of a brown bear population (Ursus arctos) in N Europe was studied in the years

1968-1982 with the help of the Finnish Border Patrol Establishment and local hunters. Finland

received an immigration of bears in the 1970s and the early 1980s from the saturated Soviet Karelian

population (approx. 3000 ind. around 1980). Continued immigration from Soviet Karelia into Finnish

Northern Karelia, Kainuu and Koillismaa caused the bears to move on into the inland areas of Finland,

some crossing the whole country from east to west. Bears also appeared in the southeastern frontier

area of Finland, and some slight immigration was recorded from the Kola Peninsula into eastern

Finnish Lapland. Finland received 682 bears more from its neighbouring countries (mainly Soviet

Karelia) than it lost to these countries in the years 1969-1981, a period during which at least 456 bears

were killed in Finland. The number of bears in Finland thus increased by about two hundred (to

300-350) during this period. The bears killed in eastern Finland were predominantly males (64.1 %in

1960-1981), and the proportion of cubs killed was 17.8 %. It is assumed that intraspecific aggressive-

ness (leading especially to sub-adult dispersal) results in emigration, the males being more mobile than

the females.

U.S. Copyright Clearance Center Code Statement: 0044-3468/83/4805-0290 $ 02.50/0
Z. Säugetierkunde 48 (1983) 290-297
© 1983 Verlag Paul Parey, Hamburg und Berlin

ISSN 0044-3468 / InterCode: ZSAEA 7



Z70_

760_

750_

240

730

720

7 1977
e 1978
9 = |979
o=l980

1981

15

710

700

690

680

670

-Q 50 100

10_ 20. 30, 40,

Fig. 1. Numbers of brown bears gained and lost by Finland due to wandering according to the reports
of the Finnish Border Patrol Establishment, and places of occurrence of bears in the inland area

according to newspaper and other reports during the same period
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Introduction

A great deal of attention has been paid recently to the dispersal and population self-

regulation mechanisms of the brown bear {Ursus arctos L.) and black bear (Ursus

americanus Pallas) in North America (McCullough 1981; Bunnell and Tait 1981;

Garshelis and Pelton 1981; Young and Ruff 1982; Lecount 1982; Miller and

Ballard 1982). In northern Europe, the brown bear population of Karelia has widened its

ränge to the west since the 1970s

(Pulliainen 1979, 1980b, 1981),

thus offering an opportunity to

study the behaviour of an ex-

panding bear population. The
purpose of the present paper is to

provide records on these studies.

Material and methods

The Finnish Border Patrol Establish-

ment has systematically recorded

crossings of the 2574-km-long fron-

tier by brown bears and estimated or

calculated their numbers in the areas

under its surveillance three times a

year since 1968. The bears spend ab-

out half a year in a dormant State. It is

possible to calculate rates of immigra-

tion or emigration from these figures,

since these heavy animals leave visible

tracks in the snow, on sandy, wet,

muddy or mossy ground and on the

fences near the frontier. Information

on bears killed in Finland was sought

through every available channel of

enquiry. The same concerns the data

on the occurrence of bears in the in-

land area.

Results

Bears only occasionally crossed

the frontier between Finland and

Norway (see also Wikan 1980),

and very seldom that between

Finland and Sweden, but were

continuously on the move across

the frontier with the USSR(Fig.

1). The Finnish Border Patrol Es-

tablishment has recorded these crossings since 1968 (see also Pulliainen 1972, 1974a,

1979, 1980b).

Bears did not occur in the southeasternmost frontier area in the 1960s, but they did

appear there during the next decade (Fig. 1), indicating a further expansion of bears from

the east. This immigration did not reach a regulär flow until 1982. A regulär immigration of

bears from Soviet Karelia has been recorded in the southern part of Northern Karelia, the

next frontier area to the north, since the late 1970s, and in the northern part and further

Fig. 2. Relationship between the number of bears received

by Finland from neighbouring countries and the numbers
killed in the years 1968-1981. The line indicates the number
of bears gained by Finland in two-year periods, the white

columns the number of bears killed and black columns the

values obtained by deducting the latter from the former
during the same periods
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north, in Kainuu and Koillismaa, since the early 1970s (Fig. 1). The rate of immigration of

bears from the Kola Peninsula into eastern Finnish Lapland did not reach the level

recorded from Soviet Karelia into more southerly areas of Finland (Fig. 1), and there were

no bears in the northernmost part of Finland (Utsjoki and Enontekiö) in 1968-1981.

The most noteworthy difference between the 1960s and the 1970s was in the occurrence

of bears in the inland areas of Finland. Düring the previous decade there were very few

occurrences there, but during the later period they appeared in various parts of the country

(see also Pulliainen 1980b). They occurred in the western parts of Lapland (near the

Tornio River Valley), and wandered through central Finland as far as the Gulf of Bothnia

coast in places (Fig. 1). They were also seen in various parts

of the Lake District in the southern half of Finland (Fig. 1),

and some even reach the town of Tammisaari fairly far west

along the south coast (Fig. 1).

In general, it can be stated that at the latitudes where the

immigration of the bears from the east has been strongest

their occurrence in the inland areas has also been strongest

(Fig. 1). On the other hand, many of the wandering bears

have moved rapidly from one area to another during their

wanderings, thus giving an impression of many individuals

rather than of one. At least in autumn, however, they have

settled down to prepare for overwintering. No records of

bears exist so far in some parts of the west coast, in the

southwestern corner of the country or on the Äland Islands

(Hg. 1).

Fig. 2 shows that the immigration of bear from neigh-

bouring countries (mainly from Soviet Karelia) increased in

the 1970s. The number of bears killed each year was at its

minimum in the early 1970s (see also Pulliainen 1980a),

but has increased again since that time. The difference

between the immigration figures and the numbers of bears

killed (Fig. 2) suggests that the total number of bears in Fig. 3. The study areas refer-

Finland has increased since around 1970. red to in Table 1

Table 1 shows the proportions of male bears (two years

or older) among those captured in the frontier areas (Fig. 3)

in 1960-1981. All the figures are between 58 %and 70 %. Apart from the Lapland data for

1970-1981, all sex ratios differ statistically significantly from the distribution 50 :50. The

proportion of males in the whole data is 64.1 % (N = 523), which differs statistically

highly significantly from the distribution 50 : 50 (%
2 = 41.31, p < 0.001).

Table 1

Percentage of males among the bears aged two years or older (not all bears killed were examined)

caught in the eastern communes of Finland (areas shown in Fig. 3) in 1960-1981

1960-1969 1970-1981

Study areas N 6 % x
2 N 6 % x

2

Lapland (area 1) 200 62.5 12.500,

p<0.001
80 58.8 2.450, ns

Oulu region (area 2) 107 65.4 10.178,

p<0.01
49 69.4 7.367,

p<0.01

N. Karelia (area 3) 48 68.8 6.750,

p<0.01
39 66.7 4.333,

p<0.05
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Table 2

Percentage of cubs among those bears killed in Finland in 1960-1981 which were examined for age

The areas are shown in Fig. 3

1960-1969 1970-1981

Areas No. of No. of %
cubs % cubs

Lapland (area 1) 62 18.7 29 22.8

Oulu region (area 2) 13 9.7 1 1.8

N. Karelia (area 3) 1 1.7 5 10.6

Major temporal and local variations have occurred in the proportion of cubs killed

(Table 2). The percentages were highest in eastern Lapland, which may be due to the fact

that the cubs are unable to escape hunters in the snow in spring and can be easily shot from
trees. Hunting in the snow conditions is not so common further south, and it is not

practiced at all in Kuhmo or Northern Karelia. The proportion of cubs in the total number
of bears killed in 1960-1981 was 17.8 %.

Discussion

The bears which have occurred in Finland in the period 1960-1981 actually represent the

western edge of the population inhabiting the northern European USSR. It can be expected

that any changes in the core of the population will also be reflected at its edges. In the case

of Soviet Karelia one possible direction for emigration is Finland, since there are already

fairly dense bear populations in the north and south, and the White Sea lies to the east.

The considerable immigration of bears into Finland from Soviet Karelia from around

1970 onwards (Fig. 1) may be due either to population pressure (when the adjacent Soviet

population is in a saturated State) or to changes in the prevailing natural conditions.

According to the studies of Dr. P. I. Danilov (pers. comm.), the number of bears in Soviet

Karelia in 1980 was approx. 3000 individuals.

Natural mortality among adult bears is usually rather low in a saturated population,

with the result that a high percentage of the population are of breeding age (Lecount
1982). Novikov et al. (1969) report that 13.8% of the Soviet Karelian bear population

were younger than one year, while the proportion of cubs among those killed in eastern

Finland in 1960-1981 was 17.8%. The proportion of cubs in a saturated grizzly bear

population in the Yellowstone National Park was 15 %(McCullough 1981).

An average of 150 bears per year were killed by humans in Soviet Karelia in the 1970s

(P. I. Danilov, pers. comm.). Using a figure of 14 %cubs, there would be a little over 400

cubs in the first summer, while a figure of 18 %would give over 100 cubs more. All these

calculations suggest a yearly extra recruitment which must be accounted for by death or

dispersal, assuming that the population is in a saturated State.

Three mechanisms are known to be important in regulating bear numbers, namely

nutrition, sub-adult dispersal and cannibalism. Evidence of each of these has been recorded

(see reviews in McCullough 1981 ; Young and Ruff 1982). There were no total failures in

berry crops in Soviet Karelia in the 1970s which might have caused mass movements of bears.

Wandering by starving bears have been observed earlier in Manchuria (Rakov 1966) and in

Irkutsk (Gudritis 1963). Adult males may kill both cubs (e.g. Troyer and Hensel 1962;

Cole 1973, Craighead 1979) and sub-adults (e.g. Erickson 1957; Black 1958; Jonkel

and Cowan 1971 ; Beecham 1980; Lecount 1982), but we have no corresponding records

from Finland so far, although this does not mean that such things could not occur here.
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Many recent studies suggest that sub-adult dispersal is an important factor in regulating

bear numbers (e.g. Young and Ruff 1982; Lecount 1982; Miller and Ballard 1982).

Sub-adult and adult males travel more extensively than their female counterparts (Rogers

1977; Alt et al. 1980; Lecount 1980, 1982; Reynolds and Beecham 1980), and thus may
both increase their vulnerability to killing by humans (see Lecount 1982), and also lead to

emigration.

Young and Ruff (1982) found that there was a greater tendency for sub-adult black

bears to move away from the study area rather than adults, and concluded that adult males

may influence sub-adult dispersal, although without actually excluding them from their

home ranges. Young and Ruff (1982) assume that sub-adult males recognize the domi-

nance and potential threat of larger adults on the basis of their earlier experiences, and may
subsequently either avoid habitats preferred by the adult males (Garshelis and Pelton
1981) or disperse to areas where direct encounters with larger males are less frequent.

Bunnell and Tait (1981) also conclude that agression by adult males of the Ursidae is

directed towards the sub-adult males, resulting in the eviction of the latter or their

voluntary evacuation from an area.

We have some direct and some indirect support for the hypothesis that sub-adult

dispersal may play an important role in the emigration of bears from the Soviet Karelian

population. Our field team observed an actual case in eastern Finnish Lapland in April

1979 (Pulli ainen et al. 1979), in which large bear (track 26 X 16 cm), having killed a

moose (Alces alces), drove a smaller bear away from the carcass and spent one week in the

immediate vicinity itself. The smaller individual moved some 3.1 km away as a result of this

first escape and did not return to the carcass during that week.

Rogers (1977), Alt et al. (1980), Lecount (1980, 1982) and Reynolds and Beecham
(1980) have all found that sub-adult (and also adult) males travel more extensively than

their female counterparts. It is thus to be expected that there will be a surplus of males in

the marginal populations. As a background to this, it is worth remembering that the sex

ratio of newly born bear cubs (in a zoo) is even (Dittrich and Kronberger 1963), as also

is that of bears younger than one year under natural conditions (Novikov et al. 1969;

Pulliainen 1972). In the present case a surplus of males was recorded among bears aged

two years or older shot in the areas adjacent to the Soviet territory (Table 1). If the bears

had left Soviet Karelia due to habitat destruction, e.g. clear-cutting of forests, the sexes

might have been expected to be equally represented among the emigrating individuals.

Bears have occurred in Northern Karelia, Kainuu and Koillismaa, adjacent to the

eastern frontier of Finland, throughout this Century, but the population density has been

rather low and only occasionally have any individuals wandered further inland. In this

respect the Situation in recent years has been different, since considerable numbers of bears

have continued westwards, even crossing the whole country, e.g. to the vicinity of Oulu on
the west coast (Fig. 1). The ultimate cause of this behaviour must lie in population pressure

maintained by a continous immigration of bears from the east (Fig. 1). The rate of

movements to the west has been greatest at the latitude where immigration from the east

has been greatest (Fig. 1).

The recent invasion of bears into central and southern parts of Finland has taken place in

the settled part of the country. In many cases the bears have moved rapidly from one

village and region to another. The reason for this behaviour must be interference from

humans, their vehicles and other constructions. The bears of the eastern forests have not

become familiär with man in their original habitat, and tend to avoid contacts, but they are

capable of adapting to the presence of humans, as the well-known examples of the national

parks in the USAshow. In Finland some of the wandering bears have settled in the various

parts of the southern half of the country.

The distances covered by the bears during their wanderings in Finland are in no way
exceptional. When 47 brown bears were captured and transplanted in Alaska, USA
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(Miller and Ballard 1982), at least 12 of the 20 adults successfully returned from an

average transplant distance of 198 km. Most bears were aware of the correct homing
direction, i.e. they were able to Orient themselves like polar bears (Ursus maritimus)

(Lentfer 1972, 1973). The return of so many bears indicates the importance of a familiär

area in the life of the brown bear, as in that of many other mammals (see Pulliainen

1974b, 1982b; Baker 1978).

Since the Second World War Finland has received two major immigrations of wolves

from the east (Pulliainen 1965, 1980c, 1982a), but there seems to be an obvious difference

between the wandering patterns of the wolf and the bear. The wolf uses specific migration

routes, which often consist of ridges and corresponding formations along which it is easy

to travel (Pulliainen 1965, 1980c), while the bear will even go through dense forests and

thickets which are difficult to penetrate, but which at the same time offer good shelter.

Finland received 682 bears more from its neighbouring countries (mainly from Soviet

Karelia) than it lost to these countries in the years 1969-1981, a period during which at least

456 bears were killed in Finland (Pulliainen 1980a, unpubl. data). Taking the natural

population increase and mortality rates into consideration, it can be expected that the

number of bears in Finland will have increased by about two hundred during this period.

The estimates serve to confirm this impression, since the population in the areas under the

surveillance of the border patrols appears to have increased by about 110 individuals

between 1968 and 1982, in addition to which many bears have wandered further inland in

both Lapland and Central and Southern Finland (Fig. 1). There were 300-350 bears in

Finland in autumn 1982.
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Zusammenfassung

Zum Verhalten des expandierenden Bärenbestandes (Ursus arctos) in Nordeuropa

Das Verhalten des Bärenbestandes (Ursus arctos) wurde in Nordeuropa in den Jahren 1968-1982 mit

Unterstützung des finnischen Grenzbewachungswesens und örtlicher Jäger untersucht. Finnland war
in den siebziger und Anfang der achtziger Jahre Ziel einer Bärenimmigration der saturierten

Population Russisch-Kareliens (ca. 3000 Tiere um 1980). Die fortgesetzte Immigration aus Russisch-

Karelien nach Finnisch-Nordkarelien, Kainuu und Koillismaa hatte eine Wanderung der Bären von
der Grenznähe ins Landesinnere, sogar quer durch das Land von Osten nach Westen, zur Folge. Bären

erschienen auch an der Südostgrenze Finnlands und eine geringere Immigration wurde von der

Halbinsel Kola nach Finnisch-Ostlappland beobachtet. Nach Finnland wanderten 682 Bären mehr ein

als es in den Jahren 1968-1981 an seine Nachbarländer verlor. In diesem Zeitraum wurden in Finnland

mindestens 456 Bären erlegt. Somit wuchs der Bärenbestand Finnlands im Laufe dieses Zeitraums um
etwa 200 Bären (auf 300-350 Tiere) an. Von den in Ostfinnland erlegten Bären waren die Mehrheit

(64,1 % in den Jahren 1960-1981) männliche Tiere, der Anteil der erlegten Jungtiere war 17,8 %. Es

wird angenommen, daß die innerartliche Aggressivität der Spezies zur Emigration besonders von
heranwachsenden Tieren führt, wobei männliche Tiere beweglicher sind als weibliche.
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